The purpose of this study was to gather information on the misconduct policies of scientific journals. We contacted editors from a random sample of 399 journals drawn from the ISI Web of Knowledge database. We received 197 responses (49.4% response rate): 54.8% had a policy and 47.7% had a formal (written) policy; 28.9% had a policy that only outlined procedures for handling misconduct; 15.7% had a policy that only defined misconduct; 10.2% had a policy that included both a definition and procedures; 26.9% had a policy that was generated by the publisher, 13.2% had a policy that was generated by the journal; and 14.7% had a policy that was generated by another source, such as a professional association. We analyzed the relationship between having a policy and impact factor, field of science, publishing house, and nationality. Impact factor was the only variable with a statistically significant association with having a policy. Impact factor was slightly positively associated with whether or not the publisher had a policy, with an odds ratio of 1.49 (P < .0004) per 10 units increase in the impact factor, with a 95% confidence interval (1.20, 1.88). Our research indicates that more than half of scientific journals have developed misconduct policies but that most of these policies do not define research misconduct and most of these policies were not generated by the journal.
Introduction
Dealing with research misconduct in published articles can be complex and onerous, as well as ethically challenging and legally risky (Couzin and Unger, 2006) . Editors must decide how to define misconduct, handle allegations of misconduct, and correct the publication record when presented with confirmed cases of misconduct. In the wake of recent highly publicized scandals, such as data fabrication and falsification committed by South Korean stem cell scientist Woo Suk Hwang and U.S. medical researcher Eric Poehlmam, some journals have begun to rethink their editorial policies (Cyranoski, 2006; Kinitisch, 2005; Resnik, 2008) . The Committee on Publication Ethics, which was formed in 1997, developed some guidelines for responding to misconduct Although journals have been addressing misconduct issues, there is little published research about journal misconduct policies. Redman and Merz (2006) published a study of the misconduct policies of 50 biomedical journals with the highest impact. The authors located misconduct policies on journal websites and contacted editors by email and phone concerning those policies. The authors showed that only 14% of the journals in their sample had developed misconduct policies. However, their study had some significant limitations, since the sample was small and not random, and they had a low response rate (18%) from editors, which could contribute to substantial underreporting. A recent study of journal conflict-of-interest policies found that many journals had policies they had not posted on their websites (Ancker and Flanagin, 2007) . The purpose of our study was to conduct a more thorough and systematic study of the misconduct policies of scientific journals.
Materials and Methods
We selected the journals for our study from the ISI Web of Knowledge, Journal Citation Reports, one of the premier electronic databases for scientific research. The Journal Citation Reports database contained 5,838 journals from the physical sciences, engineering, the biomedical sciences, and the social sciences when we did our search on June 15, 2008 (ISI Web of Knowledge, 2008) . We sorted this sample according to impact factor, generated a random sequence of numbers using the Random.org website, and selected 400 journals from this random sequence (Random.org, 2008). Since one of these journals was a duplicate, we actually contacted only 399 journals. We chose to contact 400 because we wanted to achieve a 5% margin of error for our main variable, the number of journals with misconduct policies. To achieve a 5% margin of error, we would need a sample size of 138, since we estimated that only 10% of journals would have policies. We also estimated that our response rate would be only 40%. So, to get 138 responses, we would need to contact 345 journals. We decided to contact 400 to ensure that we would get at least 138 responses.
To contact the journals, we searched for their websites using Internet search engines, looking for editors or editorial staff to contact. If an email address was provided, we used it. When we contacted the journals, we sent them an email explaining our study and asked them to provide us with information about their misconduct policies, if they had any. We asked them to send us a copy of their policy or a link to a website. If we did not receive a response within 10 days, we sent out a second reminder email. A list of respondents is provided in the Appendix.
We defined a misconduct policy as rules or statements about the definition of misconduct or procedures for responding to misconduct, such as how to report allegations of misconduct or correcting the scientific literature in response to confirmed cases of misconduct. The U.S. federal government defines research misconduct as fabrication, falsification or plagiarism (FFP) (Office of Science and Technology Policy, 2005). We did not limit definitions of misconduct to only FFP, because many research organizations recognize types of misconduct other than FFP, such as misuse of human or animal subjects in research (Resnik, 2008 ). We did not consider journal policies pertaining to duplicate publication, simultaneous submission, or copyright permissions to be misconduct policies.
We categorized responses as follows: misconduct policy (yes or no); type of policy (formal, (i.e., written), informal or no policy); source of policy (journal-generated, publishergenerated, other or no policy); and content of policy (definition of misconduct, procedures for responding to misconduct, both, no policy). We also collected information about the journals using the ISI website. This information included: impact factor, publisher, field of science (physical sciences and engineering, biomedical sciences, and social sciences), and country of origin of the journal. Impact factor of journal .0004
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Results
One hundred ninety seven out of 399 journals responded to our request for information (49.4% response rate): 54.8% of journals had a misconduct policy, while 45.2% had no policy; 47.7% of journals had a formal policy, and 7.1% had an informal policy; 28.9% of journals had a policy that addressed procedures for dealing with misconduct but did not include a definition of misconduct; 15.7% had a policy that defined misconduct but did not specify procedures for dealing with misconduct; and 10.2% had a policy that included procedures and a definition; 26.9% had a policy that was generated by the publisher, 13.2% had generated their own policy, and 14.7% had a policy that was generated by some other source, such as a professional society. The impact factor for the journals in our sample ranged from 0 to 33.5, with a mean of 2.23 and a standard deviation of 3.05; 48.7% of journals were based in Europe or Australia, 41.1% were based in the U.S. or Canada, and 10.2% were based somewhere else, such as China or Russia; 61.4% of the journals were from the biological sciences, 33% were from the physical sciences or engineering, and 5.6% were from the social sciences. The results are summarized in Table  1 .
In our data analysis, we combined some of the variables due to low numbers or the need to achieve a more even distribution among categories. Due to the low number of social science journals in our sample, we combined the social sciences with the physical sciences and engineering. We combined Western European countries and Australia, and the U.S. and Canada. All other countries were placed in the "other" category. To get an even distribution, publishers were divided into two groups: the most common ones (Elsevier, Wiley and Springer) and others.
We performed logistic regression analysis to determine the association between having a misconduct policy and (i) the publishing house (Elsevier/Wiley/Springer or Other), (ii) field of science (biological sciences or physical/social sciences/engineering), (iii) country of publication, and (iv) impact factor. We used PROC GENMOD in SAS 9.0. We found that impact factor was slightly positively associated with whether or not the publisher had a misconduct policy, with an odds ratio of 1.49 (P < .0004) per 10 units increase in the impact factor, with a 95% confidence interval (1.20, 1.88). The remaining variables were not significant at P = .05. The results are summarized in Table 2 .
Discussion
The most significant finding of our study is that more than half of the journals in the sample had a misconduct policy and nearly half had a formal (written) policy. This is a much larger percentage than reported by Redman and Merz (2006) . It is difficult to say whether the difference between our results and those of Redman and Merz is due to changes among journal policies since they did their study or as the result of differences in our methodologies. We suspect the latter is the case, due to the small sample size of the Redman and Merz study and their low response rate, but this question requires further investigation.
Another significant finding of our study is that publishing houses play an important role in providing misconduct policies for journals. More than half of the journals that had misconduct policies had policies that were provided by the publisher; 23.4% of the journals in our study were published by Elsevier, and many Elsevier journals are now members of COPE, which has extensive misconduct policies (Committee on Publication Ethics, 2009).
Elsevier's decision to request that its journals become members of COPE has, therefore, had a significant impact on the adoption of misconduct policies by scientific journals.
It is also important to note that only 10.2% of the journals had a policy that included procedures for dealing with misconduct and a definition of misconduct. Both of these types of policies are important, since procedures are necessary for protecting human rights and ensuring due process and fairness, and a definition of misconduct is important for determining when a journal should take action in response to an allegation or finding of misconduct. Although many journals have made considerable strides toward developing misconduct policies, more work is needed. The need for additional work on this problem is especially important, given the global nature of scientific research and a lack of consensus among different countries concerning misconduct policies (Resnik, 2003; Momen and Gollogly, 2007) .
Another important finding of our study is that having a policy was positively associated with impact factor. Although impact factor had only a small effect, the effect was highly statistically significant (P = .0004). Some potential explanations for this association are that high impact factor journals have had more incidents of misconduct (so there is a greater need to develop policies), high impact journals receive more scrutiny and publicity than lower impact journals (and hence, they need to develop policies in response to extra attention), and the stakes (e.g., significant discoveries or financial gains) are often higher in high impact journals than in lower ones. These possible explanations are only speculative at this point, and the issues require further study.
One of the limitations of our study is that our response rate was slightly below 50%. A possible explanation of this response rate is that we sent our email inquiries during June and July 2008, and many journal editors may have been on summer vacation or out of the office at that time. Additionally, some of our emails may have been screened out by spam filtering programs, and some of the contact information we used for editors may have been outdated. Some journals may not have responded to our inquiry because they expected that we could find the information through the journal's or publisher's website. We do not believe that any of these factors that may have affected the response rate also biased our results.
Another limitation of the study is that our sample was not large enough to determine the impact of social science as a variable. As noted earlier, since we had only 11 journals from the social sciences, we had to combine this variable with the physical sciences for the purposes of our data analysis. Future studies conducted by other investigators could focus more directly on social science journals.
It is worth noting that journal impact factors change frequently. We collected data on journal impact factors for the time frame in which we conducted our study, not earlier. If a journal had a misconduct policy, the impact factor we recorded for the journal could be different from the impact factor at the time the journal adopted the policy. We do not believe that this potential difference in impact factors significantly affected our results, and do believe that impact factor is still a good predictor of whether a journal has a misconduct policy.
Finally, it is worth noting that we did not specifically ask journals whether they had had a misconduct incident in recent years. It would have been interesting to ascertain whether there is a relationship between having a misconduct incident and developing a policy. Many respondents provided this information, even though we did not request it. In all, 12.2% of respondents reported that they had dealt with incidents of misconduct in recent years, and 17.3% said that they had not had an incident of misconduct. Since this data was subject to an underreporting bias, we did not analyze it. However, these issues warrant further investigation.
